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METHOD AND APPARATUS FOR However , none the solutions determine and provide infor 
DETERMINING AND PROVIDING mation about the electricity costs of an electric vehicle . 

INFORMATION ABOUT ELECTRICITY Example embodiments of the present disclosure relate to 
USAGE OF AN ELECTRIC VEHICLE systems , methods , and devices for determining and provid 

5 ing information about the electricity costs of an electric 
CROSS - REFERENCE TO RELATED vehicle 

APPLICATION ( S ) In one or more embodiments , an electricity usage system 
may determine and provide information about the usage and 

This application claims the benefit of German Application costs of electric power with which a particular electric or 
No. 102018206145.9 , filed Apr. 20 , 2018 , the disclosure of 10 hybrid - electric motor vehicle is charged at charging loca 
which is incorporated herein by reference as if set forth in tions , taking into account the electricity price applicable at 

the time , as well as a motor vehicle configured for carrying full . out the method according to the preambles of the indepen 
TECHNICAL FIELD dent patent claims . 

In one or more embodiments , an electricity usage system 
This disclosure generally relates to method and apparatus may be based on the object of permitting better cost control 

for determining and providing information about electricity to the users of electrical mobility . 
usage of an electric vehicle . The above descriptions are for purposes of illustration and 

are not meant to be limiting . Numerous other examples , 
BACKGROUND 20 configurations , processes , algorithms , etc. , may exist , some 

of which are described in greater detail below . Example 
Electric vehicles require recharging at a charging station . embodiments will now be described with reference to the 

Further , continuous electricity costs for electric driving are accompanying figures . 
displayed on the basis of the battery current used . Therefore , FIGS . 1-2 depict illustrative schematic diagrams for an 
different kilowatt prices for the charging are taken into 25 electricity usage system menu , in accordance with one or 
account . There is a need for better tracking of electric usage more example embodiments of the present disclosure . 
by electric vehicles . In one or more embodiments , the electricity costs arising 

for the charging of the vehicle at a charging location over a 
BRIEF DESCRIPTION OF THE DRAWINGS billing period of at least one or a plurality of months are 

30 captured separately . A prediction for the electricity costs that 
FIGS . 1-2 depict illustrative schematic diagrams for an can be expected to arise by the end of the current billing 

electricity usage system menu , in accordance with one or period as a result of charging the vehicle at this charging 
more example embodiments of the present disclosure . location is prepared from the corresponding data . Informa 

FIG . 3 illustrates a flow diagram of a process for an tion about the electricity costs predicted in such a way in the 
electricity usage system , in accordance with one or more 35 current billing period is made available to a user of the 
example embodiments of the present disclosure . vehicle . 
FIG . 4 depicts a block diagram of an example machine It should be understood that the majority of users of 

upon which any of one or more techniques ( e.g. , methods ) electric vehicles or hybrid vehicles , such as , for example , 
may be performed , in accordance with one or more example so - called plug - in hybrid vehicles , prefer to charge their 
embodiments of the present disclosure . 40 vehicle at home . The electricity bill for this is normally a 

cycle that is calculated on a monthly basis , quarterly basis , 
DETAILED DESCRIPTION yearly basis , etc. This leads , particularly in the month ( or 

other cycles ) following the acquisition of an electric or 
The following description and the drawings sufficiently hybrid vehicle , to an enormous increase in the domestic 

illustrate specific embodiments to enable those skilled in the 45 electricity costs . These additional costs are often not bud 
art to practice them . Other embodiments may incorporate geted for by the user , or are difficult to calculate . Through a 
structural , logical , electrical , process , algorithm , and other prediction of the additional costs for the charging at home , 
changes . Portions and features of some embodiments may the user can budget for this , and is not unpleasantly surprised 
be included in , or substituted for , those of other embodi- and potentially disappointed by his vehicle at a later date . 
ments . Embodiments set forth in the claims encompass all 50 In one or more embodiments , the charging location with 
available equivalents of those claims . a billing period of one or more months is frequently a 

Continuous electricity costs for electric driving are dis- domestic electricity connection in or at a home of the user . 
played on the basis of the battery current used , and poten- This can , for example , be a conventional mains electricity 
tially different kilowatt prices for the charging are taken into connection in the form of a domestic socket , or , for example , 
account . It is proposed that mean costs of the electric current 55 may also be a domestic wall charging station fed by three 
currently being charged and the like are also calculated and phase current in a garage or the like . 
displayed if desired . Charging management systems for In one or more embodiments , an electricity usage system 
charging electric vehicles May predict the future usage of may be advantageously suitable for other charging locations 
the vehicles on the basis of profile usage data in order to or charging stations , for example at a parking place close to 
optimize the usage of charging station resources . Further , a 60 a workplace of the user , in those cases in which the current 
device into which the current fuel price can be entered when drawn there is later cumulatively billed to the user . 
refueling with fossil fuel , and from which the amount that The billing period of private electricity connections is one 
has been paid for fuel during , for example , the last 12 more months but in other applications , the billing period 
months , can later be displayed . Also , a billing system for may be up to a year . In some scenarios , the billing period 
electric or hybrid - electric vehicles which shifts the costs for 65 may be a half or quarter year , or even shorter . 
charging electric current that is not drawn from a domestic In one or more embodiments , an electricity usage system 
electrical connection over to the domestic electricity bill . may facilitate predicting the electricity costs for the home 
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charging or the like much more accurately than would even states the predicted electricity costs when , for example , the 
be possible for a user who waits for the end of the cycle . user asks the device : “ What is my electricity bill likely to be 

In particular , the electricity costs may be predicted taking like ? " . 
into account a stored profile of earlier charging procedures A description of exemplary embodiments on the basis of 
at the charging location with a billing period of at least one 5 the drawings follows . 
month , as well as taking into account a stored profile of Referring to FIG . 1 , there is shown a menu of a user earlier journeys with the vehicle . For example , a user of an screen of an infotainment system in an electric or hybrid electric vehicle may create a profile use an interface ( e.g. , on vehicle . 
a mobile phone or on the electric vehicle ) . The profile may Referring to FIG . 2 , there is shown a submenu of the access a historical database that contain information asso- 10 menu of FIG . 1 . ciated with earlier charging procedures , such as frequency of In a main menu , not shown , of a user screen of an the charging , the length of time of charging , or the like 
during a predetermined period ( e.g. , a day , a month , or a user infotainment system that is set , in the exemplary embodi 
specified period ) . In addition , the profile may also maintain ment , to the English language , in an electric or hybrid 
information associated with trips using the electric vehicle . 15 vehicle , there is a menu item for “ settings ” through which a 
For example , the profile may access a historical database submenu is reached that contains a button which , when 
that contain information associated with trips taken during a selected , leads to the menu for electric drive settings shown 
predetermined period ( e.g. , a day , a month , or a user in FIG . 1 . 
specified period ) . In addition to further buttons and a variety of information 

In one or more embodiments , an electricity usage system 20 that is not relevant to the present case , and therefore not 
may facilitate that charging procedures and journeys that are described in more detail , the menu of FIG . 1 contains a 
not so far back in the past can be given a greater weighting “ Cost trace ” button , marked by an ellipse , which , when 
than charging procedures and journeys that lie further back selected , leads to the menu shown in FIG . 2 , giving an 
in time . Changes in the traveling habits of the user can be overview of the topic of cost tracing . 
taken into account in this way . For example , a historical 25 In particular , the menu of FIG . 2 contains information 
database may contain information associated with all the about the charge most recently drawn ( 17.4 kWh ) , about the 
charging instances ( or procedures ) and journeys of the costs that have arisen in the current billing period as a result 
electric vehicle for a specific period of time , which can be of home charging ( $ 115 ) , and about the total costs to be 
a user defined period or a system administrator defied expected in the current charging period for the home charg 
period . During that period , a weight factors may be applied 30 ing ( “ Estimated bill ” , which in this example is $ 1450.55 ) . 
to each of the charging instances ( or procedures ) and jour- An average electricity price at the domestic electricity 
neys of the electric vehicle , such that , the weight factors are connection ( 5 cent / kWh ) , which the user has entered after 
larger with respect to more recent charging instances or selecting a “ Change price ” button , and the average costs for 
procedures . For example , if the specific period of time where electric driving ( $ 1.02 / 100 km ) are also displayed . 
charging instances ( or procedures ) and journeys are captured 35 A “ Cost flow ” button leads to a bar diagram , not shown , 
is 12 months , the charging instances ( or procedures ) and of previous energy consumptions or costs in , for example , 
journeys during the first month , may be multiplied by a recent months . 
weight factor that is less than a weight factor associated with If the vehicle is not only charged at home , but also , for 
the second month and so on , such that the most recent example , at public charging stations , the system must , of 
month's charging instances ( or procedures ) and journeys 40 course , be able to detect where it is being charged at the 
would be weighed with the highest weight factor . In this time . This can , for example , be done on the basis of data 
example , the weight factors were based on a monthly basis , provided by the charging station or , for example , on the basis 
however , the weight factors may be based on an hourly of GPS data . 
basis , a daily basis , a charging instance or journey basis , or If the vehicle is charged at different charging locations , a 
on any basis determined by the user or an administrator of 45 menu such as that of FIG . 2 can also be differently config 
the system . ured or can contain further submenus , so that the user can 

In one or more embodiments , the calculation of the also see energy consumptions and costs totaled and / or 
predicted electricity costs in the current billing period can be broken down into proportions . 
based on a price per kilowatt - hour entered by the user or in FIG . 3 illustrates a flow diagram of illustrative process 
particular when the electricity costs vary with time or with 50 300 for an illustrative electricity usage system , in accor 
demandon an input by the electricity supplier and a tariff dance with one or more example embodiments of the present 
type . Further factors can also be considered in the electricity disclosure . 
cost prediction , for example , the electricity costs that arose At block 302 , the electricity usage system may determine 
in the previous billing period for the home charging , if a vehicle is charging at one or more charging locations . 
corresponding data is present . At block 304 , the electricity usage system may determine 

In one or more embodiments , the predicted current costs a cost of electricity during the charging at the one or more 
in the current billing period can be made available via a user charging locations . 
interface when requested by the user . Alternatively , or in At block 306 , the electricity usage system may determine 
addition , the predicted current costs in the current billing a billing period associated with the cost of electricity , 
period can be provided , without a request from the user , in 60 wherein the billing period is at least one month . 
order to inform him in good time if , for example , the annual At block 308 , the electricity usage system may determine 
current costs are expected to exceed a specified limit . a predicted electricity cost at an end of a current billing 

In one or more embodiments , the user interface can be a period as a result of charging the vehicle at the one or more 
user screen , for example on a display of a vehicle infotain- charging locations . 
ment system , or of a mobile terminal such as , for example , 65 At block 310 , the electricity usage system may display , on 
a smartphone . Alternatively or in addition there may be a a user display device , information associated with the pre 
speech interface that interprets received voice input and dicted electricity cost . 

55 
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It is understood that the above descriptions are for pur- cation ( NFC ) , etc. ) connection to communicate with or 
poses of illustration and are not meant to be limiting . control one or more peripheral devices ( e.g. , a printer , a card 
FIG . 4 illustrates a block diagram of an example of a reader , etc. ) ) . The operations in accordance with one or more 

machine 400 or system upon which any one or more of the example embodiments of the present disclosure may be 
techniques ( e.g. , methodologies ) discussed herein may be 5 carried out by a baseband processor . The baseband processor 
performed . In other embodiments , the machine 400 may may be configured to generate corresponding baseband 
operate as a standalone device or may be connected ( e.g. , signals . The baseband processor may further include physi 
networked ) to other machines . In a networked deployment , cal layer ( PHY ) and medium access control layer ( MAC ) 
the machine 400 may operate in the capacity of a server circuitry , and may further interface with the hardware pro 
machine , a client machine , or both in server - client network 10 cessor 402 for generation and processing of the baseband 
environments . In an example , the machine 400 may act as a signals and for controlling operations of the main memory 
peer machine in peer - to - peer ( P2P ) ( or other distributed ) 404 , the storage device 416 , and / or the electricity usage 
network environments . The machine 400 may be a personal device 419. The baseband processor may be provided on a 
computer ( PC ) , a tablet PC , a set - top box ( STB ) , a personal single radio card , a single chip , or an integrated circuit ( IC ) . 
digital assistant ( PDA ) , a mobile telephone , a wearable 15 The storage device 416 may include a machine readable 
computer device , a web appliance , a network router , a switch medium 422 on which is stored one or more sets of data 
or bridge , or any machine capable of executing instructions structures or instructions 424 ( e.g. , software ) embodying or 
( sequential or otherwise ) that specify actions to be taken by utilized by any one or more of the techniques or functions 
that machine , such as a base station . Further , while only a described herein . The instructions 424 may also reside , 
single machine is illustrated , the term “ machine ” shall also 20 completely or at least partially , within the main memory 404 , 
be taken to include any collection of machines that indi- within the static memory 406 , or within the hardware 
vidually or jointly execute a set ( or multiple sets ) of instruc- processor 402 during execution thereof by the machine 400 . 
tions to perform any one or more of the methodologies In an example , one or any combination of the hardware 
discussed herein , such as cloud computing , software as a processor 402 , the main memory 404 , the static memory 
service ( SaaS ) , or other computer cluster configurations . 25 406 , or the storage device 416 may constitute machine 

Examples , as described herein , may include or may readable media . 
operate on logic or a number of components , modules , or The electricity usage device 419 may carry out or perform 
mechanisms . Modules are tangible entities ( e.g. , hardware ) any of the operations and processes ( e.g. , process 500 ) 
capable of performing specified operations when operating . described and shown above . 
A module includes hardware . In an example , the hardware 30 It is understood that the above are only a subset of what 
may be specifically configured to carry out a specific opera- the electricity usage device 419 may be configured to 
tion ( e.g. , hardwired ) . In another example , the hardware may perform and that other functions included throughout this 
include configurable execution units ( e.g. , transistors , cir- disclosure may also be performed by the electricity usage 
cuits , etc. ) and a computer readable medium containing device 419 . 
instructions where the instructions configure the execution 35 While the machine - readable medium 422 is illustrated as 
units to carry out a specific operation when in operation . The a single medium , the term “ machine - readable medium ” may 
configuring may occur under the direction of the executions include a single medium or multiple media ( e.g. , a central 
units or a loading mechanism . Accordingly , the execution ized or distributed database , and / or associated caches and 
units are communicatively coupled to the computer - readable servers ) configured to store the one or more instructions 424 . 
medium when the device is operating . In this example , the 40 Various embodiments may be implemented fully or par 
execution units may be a member of more than one module . tially in software and / or firmware . This software and / or 
For example , under operation , the execution units may be firmware may take the form of instructions contained in or 
configured by a first set of instructions to implement a first on a non - transitory computer - readable storage medium . 
module at one point in time and reconfigured by a second set Those instructions may then be read and executed by one or 
of instructions to implement a second module at a second 45 more processors to enable performance of the operations 
point in time . described herein . The instructions may be in any suitable 

The machine ( e.g. , computer system ) 400 may include a form , such as but not limited to source code , compiled code , 
hardware processor 402 ( e.g. , a central processing unit interpreted code , executable code , static code , dynamic 
( CPU ) , a graphics processing unit ( GPU ) , a hardware pro- code , and the like . Such a computer - readable medium may 
cessor core , or any combination thereof ) , a main memory 50 include any tangible non - transitory medium for storing 
404 and a static memory 406 , some or all of which may information in a form readable by one or more computers , 
communicate with each other via an interlink ( e.g. , bus ) 408 . such as but not limited to read only memory ( ROM ) ; random 
The machine 400 may further include a power management access memory ( RAM ) ; magnetic disk storage media ; opti 
device 432 , a graphics display device 410 , an alphanumeric cal storage media ; a flash memory , etc. 
input device 412 ( e.g. , a keyboard ) , and a user interface ( UI ) 55 The term “ machine - readable medium ” may include any 
navigation device 414 ( e.g. , a mouse ) . In an example , the medium that is capable of storing , encoding , or carrying 
graphics display device 410 , alphanumeric input device 412 , instructions for execution by the machine 400 and that cause 
and UI navigation device 414 may be a touch screen display . the machine 400 to perform any one or more of the tech 
The machine 400 may additionally include a storage device niques of the present disclosure , or that is capable of storing , 
( i.e. , drive unit ) 416 , a signal generation device 418 ( e.g. , a 60 encoding , or carrying data structures used by or associated 
speaker ) , an electricity usage device 419 , a network inter- with such instructions . Non - limiting machine - readable 
face device / transceiver 420 coupled to antenna ( s ) 430 , and medium examples may include solid - state memories and 
one or more sensors 428 , such as a global positioning system optical and magnetic media . In an example , a massed 
( GPS ) sensor , a compass , an accelerometer , or other sensor . machine - readable medium includes a machine - readable 
The machine 400 may include an output controller 434 , such 65 medium with a plurality of particles having resting mass . 
as a serial ( e.g. , universal serial bus ( USB ) , parallel , or other Specific examples of massed machine - readable media may 
wired or wireless ( e.g. , infrared ( IR ) , near field communi- include non - volatile memory , such semiconductor as 
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memory devices ( e.g. , electrically programmable read - only ing , " when only the functionality of one of those devices is 
memory ( EPROM ) , or electrically erasable programmable being claimed . The term “ communicating ” as used herein 
read - only memory ( EEPROM ) ) and flash memory devices ; with respect to a wireless communication signal includes 
magnetic disks , such as internal hard disks and removable transmitting the wireless communication signal and / or 
disks ; magneto - optical disks ; and CD - ROM and DVD- 5 receiving the wireless communication signal . For example , 
ROM disks . a wireless communication unit , which is capable of com 

The instructions 424 may further be transmitted or municating a wireless communication signal , may include a 
received over a communications network 426 using a trans- wireless transmitter to transmit the wireless communication 
mission medium via the network interface device / trans- signal to at least one other wireless communication unit , 
ceiver 420 utilizing any one of a number of transfer proto- 10 and / or a wireless communication receiver to receive the 
cols ( e.g. , frame relay , internet protocol ( IP ) , transmission wireless communication signal from at least one other 
control protocol ( TCP ) , user datagram protocol ( UDP ) , wireless communication unit . 
hypertext transfer protocol ( HTTP ) , etc. ) . Example commu- As used herein , unless otherwise specified , the use of the 
nications networks may include a local area network ( LAN ) , ordinal adjectives “ first , ” “ second , ” “ third , " etc. , to describe 
a wide area network ( WAN ) , a packet data network ( e.g. , the 15 a common object , merely indicates that different instances of 
Internet ) , mobile telephone networks ( e.g. , cellular net- like objects are being referred to and are not intended to 
works ) , plain old telephone ( POTS ) networks , wireless data imply that the objects so described must be in a given 
networks ( e.g. , Institute of Electrical and Electronics Engi- sequence , either temporally , spatially , in ranking , or in any 
neers ( IEEE ) 802.11 family of standards known as Wi - Fi® , other manner . 
IEEE 802.16 family of standards known as WiMax® ) , IEEE 20 Some embodiments may be used in conjunction with 
802.15.4 family of standards , and peer - to - peer ( P2P ) net- various devices and systems , for example , a personal com 
works , among others . In an example , the network interface puter ( PC ) , a desktop computer , a mobile computer , a laptop 
device / transceiver 420 may include one or more physical computer , a notebook computer , a tablet computer , a server 
jacks ( e.g. , Ethernet , coaxial , or phone jacks ) or one or more computer , a handheld computer , a handheld device , a per 
antennas to connect to the communications network 426. In 25 sonal digital assistant ( PDA ) device , a handheld PDA 
an example , the network interface device / transceiver 420 device , an on - board device , an off - board device , a hybrid 
may include a plurality of antennas to wirelessly commu- device , a vehicular device , a non - vehicular device , a mobile 
nicate using at least one of single - input multiple - output or portable device , a consumer device , a non - mobile or 
( SIMO ) , multiple - input multiple - output ( MIMO ) , or mul- non - portable device , a wireless communication station , a 
tiple - input single - output ( MISO ) techniques . The term 30 wireless communication device , a wireless access point 
“ transmission medium ” shall be taken to include any intan- ( AP ) , a wired or wireless router , a wired or wireless modem , 
gible medium that is capable of storing , encoding , or car- a video device , an audio device , an audio - video ( A / V ) 
rying instructions for execution by the machine 400 and device , a wired or wireless network , a wireless area network 
includes digital or analog communications signals or other a wireless video area network ( WVAN ) , a local area network 
intangible media to facilitate communication of such soft- 35 ( LAN ) , a wireless LAN ( WLAN ) , a personal area network 

( PAN ) , a wireless PAN ( WPAN ) , and the like . 
The operations and processes described and shown above Some embodiments may be used in conjunction with one 

may be carried out or performed in any suitable order as way and / or two - way radio communication systems , cellular 
desired in various implementations . Additionally , in certain radio - telephone communication systems , a mobile phone , a 
implementations , at least a portion of the operations may be 40 cellular telephone , a wireless telephone , a personal commu 
carried out in parallel . Furthermore , in certain implementa- nication system ( PCS ) device , a PDA device which incor 
tions , less than or more than the operations described may be porates a wireless communication device , a mobile or por 
performed . table global positioning system ( GPS ) device , a device 

The word “ exemplary ” is used herein to mean “ serving as which incorporates a GPS receiver or transceiver or chip , a 
an example , instance , or illustration . ” Any embodiment 45 device which incorporates an RFID element or chip , a 
described herein as “ exemplary ” is not necessarily to be multiple input multiple output ( MIMO ) transceiver or 
construed as preferred or advantageous over other embodi- device , a single input multiple output ( SIMO ) transceiver or 
ments . device , a multiple input single output ( MISO ) transceiver or 

The terms “ computing device , " " user device , " " commu- device , a device having one or more internal antennas and / or 
nication station , " " station , ” “ handheld device , " “ mobile 50 external antennas , digital video broadcast ( DVB ) devices or 
device , " " wireless device ” and “ user equipment ” ( UE ) as systems , multi - standard radio devices or systems , a wired or 
used herein refers to a wireless communication device such wireless handheld device , e.g. , a smartphone , a wireless 
as a cellular telephone , a smartphone , a tablet , a netbook , a application protocol ( WAP ) device , or the like . 
wireless terminal , a laptop computer , a femtocell , a high data Some embodiments may be used in conjunction with one 
rate ( HDR ) subscriber station , an access point , a printer , a 55 or more types of wireless communication signals and / or 
point of sale device , an access terminal , or other personal systems following one or more wireless communication 
communication system ( PCS ) device . The device may be protocols , for example , radio frequency ( RF ) , infrared ( IR ) , 
either mobile or stationary . frequency - division multiplexing ( FDM ) , orthogonal FDM 
As used within this document , the term “ communicate ” is ( OFDM ) , time - division multiplexing ( TDM ) , time - division 

intended to include transmitting , or receiving , or both trans- 60 multiple access ( TDMA ) , extended TDMA ( E - TDMA ) , 
mitting and receiving . This may be particularly useful in general packet radio service ( GPRS ) , extended GPRS , code 
claims when describing the organization of data that is being division multiple access ( CDMA ) , wideband CDMA 
transmitted by one device and received by another , but only ( WCDMA ) , CDMA 2000 , single - carrier CDMA , multi 
the functionality of one of those devices is required to carrier CDMA , multi - carrier modulation ( MDM ) , discrete 
infringe the claim . Similarly , the bidirectional exchange of 65 multi - tone ( DMT ) , Bluetooth® , global positioning system 
data between two devices ( both devices transmit and receive ( GPS ) , Wi - Fi , Wi - Max , ZigBee , ultra - wideband ( UWB ) , 
during the exchange ) may be described as “ communicat- global system for mobile communications ( GSM ) , 2G , 

ware . 
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2.5G , 3G , 3.5G , 4G , fifth generation ( 5G ) mobile networks , instructions may also be loaded onto a computer or other 
3GPP , long term evolution ( LTE ) , LTE advanced , enhanced programmable data processing apparatus to cause a series of 
data rates for GSM Evolution ( EDGE ) , or the like . Other operational elements or steps to be performed on the com 
embodiments may be used in various other devices , systems , puter or other programmable apparatus to produce a com 
and / or networks . puter - implemented process such that the instructions that 

Embodiments according to the disclosure are in particular execute on the computer or other programmable apparatus disclosed in the attached claims directed to a method , a provide elements or steps for implementing the functions storage medium , a device and a computer program product , specified in the flow diagram block or blocks . wherein any feature mentioned in one claim category , e.g. , Accordingly , blocks of the block diagrams and flow method , can be claimed in another claim category , e.g. , 10 diagrams support combinations of means for performing the system , as well . The dependencies or references back in the specified functions , combinations of elements or steps for attached claims are chosen for formal reasons only . How performing the specified functions and program instruction ever , any subject matter resulting from a deliberate reference 
back to any previous claims ( in particular multiple depen means for performing the specified functions . It will also be 
dencies ) can be claimed as well , so that any combination of 15 understood that each block of the block diagrams and flow 
claims and the features thereof are disclosed and can be diagrams , and combinations of blocks in the block diagrams 
claimed regardless of the dependencies chosen in the and flow diagrams , may be implemented by special - purpose , 
attached claims . The subject matter which can be claimed hardware - based computer systems that perform the specified 
comprises not only the combinations of features as set out in functions , elements or steps , or combinations of special 
the attached claims but also any other combination of 20 purpose hardware and computer instructions . 
features in the claims , wherein each feature mentioned in the Conditional language , such as , among others , “ can , " 
claims can be combined with any other feature or combi " could , ” “ might , ” or “ may , ” unless specifically stated oth 
nation of other features in the claims . Furthermore , any of erwise , or otherwise understood within the context as used , 
the embodiments and features described or depicted herein is generally intended to convey that certain implementations 
can be claimed in a separate claim and / or in any combination 25 could include , while other implementations do not include , 
with any embodiment or feature described or depicted herein certain features , elements , and / or operations . Thus , such 
or with any of the features of the attached claims . conditional language is not generally intended to imply that 

The foregoing description of one or more implementa features , elements , and / or operations are in any way required 
tions provides illustration and description , but is not for one or more implementations or that one or more 
intended to be exhaustive or to limit the scope of embodi- 30 implementations necessarily include logic for deciding , with 
ments to the precise form disclosed . Modifications and or without user input or prompting , whether these features , 
variations are possible in light of the above teachings or may elements , and / or operations are included or are to be per 
be acquired from practice of various embodiments . formed in any particular implementation . 

Certain aspects of the disclosure are described above with Many modifications and other implementations of the 
reference to block and flow diagrams of systems , methods , 35 disclosure set forth herein will be apparent having the 
apparatuses , and / or computer program products according to benefit of the teachings presented in the foregoing descrip 
various implementations . It will be understood that one or tions and the associated drawings . Therefore , it is to be 
more blocks of the block diagrams and flow diagrams , and understood that the disclosure is not to be limited to the 
combinations of blocks in the block diagrams and the flow specific implementations disclosed and that modifications 
diagrams , respectively , may be implemented by computer- 40 and other implementations are intended to be included 
executable program instructions . Likewise , some blocks of within the scope of the appended claims . Although specific 
the block diagrams and flow diagrams may not necessarily terms are employed herein , they are used in a generic and 
need to be performed in the order presented , or may not descriptive sense only and not for purposes of limitation . 
necessarily need to be performed at all , according to some 
implementations . What is claimed is : 

These computer - executable program instructions may be 1. A device comprising : 
loaded onto a special - purpose computer or other particular at least one memory that stores computer - executable 
machine , a processor , or other programmable data process- instructions ; and 
ing apparatus to produce a particular machine , such that the at least one processor configured to access the at least one 
instructions that execute on the computer , processor , or other 50 memory , wherein the at least one processor is config 
programmable data processing apparatus create means for ured to execute the computer - executable instructions 
implementing one or more functions specified in the flow to : 
diagram block or blocks . These computer program instruc- determine a stored profile of earlier charging procedures 
tions may also be stored in a computer - readable storage for a vehicle at one or more charging locations ; 
media or memory that may direct a computer or other 55 determine a cost of electricity used to charge the vehicle 
programmable data processing apparatus to function in a during the earlier charging procedures at the one or 
particular manner , such that the instructions stored in the more charging locations ; 
computer - readable storage media produce an article of determine a billing period associated with the cost of 
manufacture including instruction means that implement electricity for the vehicle , wherein the billing period is 
one or more functions specified in the flow diagram block or 60 at least one month ; 
blocks . As an example , certain implementations may pro- determine a predicted total charging cost for the vehicle 
vide for a computer program product , comprising a com for a current billing period , the total charging cost for 
puter - readable storage medium having a computer - readable the vehicle for the current billing period including the 
program code or program instructions implemented therein , cost of electricity used to charge the vehicle during the 
said computer - readable program code adapted to be 65 earlier charging procedures and a predicted charging 
executed to implement one or more functions specified in cost to charge the vehicle during one or more future 
the flow diagram block or blocks . The computer program charging procedures within the current billing period , 
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wherein the total charging cost for the vehicle is also 11. The non - transitory computer - readable medium of 
based on a stored profile of earlier journeys using the claim 8 , wherein the one or more charging locations includes 
vehicle ; and a plurality of charging locations . 

display , on a user display device , information associated 12. The non - transitory computer - readable medium of 
with the predicted total charging cost for the current 5 claim 11 , wherein the earlier charging procedures and earlier 
billing period . journeys are given a greater weighting based on when they 

2. The device of claim 1 , wherein the one or more occurred in time . 
charging locations include a domestic electricity connection 13. The non - transitory computer - readable medium of 
at a home of a user . claim 8 , wherein the vehicle is an electric or a hybrid electric 3. The device of claim 1 , wherein the billing period is one 10 vehicle . 
year , a half year , or a quarter year . 

4. The device of claim 1 , wherein the one or more 14. The non - transitory computer - readable medium of 
claim 13 , wherein the user interface is a user screen or a charging locations includes a plurality of charging locations . speech interface . 5. The device of claim 4 , wherein the earlier charging 15. A method comprising : procedures and earlier journeys are given a greater weight- 15 

ing based on when they occurred in time . determining a stored profile of earlier charging procedures 
6. The device of claim 1 , wherein the vehicle is an electric for a vehicle at one or more charging locations ; 

or a hybrid electric vehicle . determining a cost of electricity used to charge the vehicle 
7. The device of claim 6 , wherein the user interface is a during the earlier charging procedures at the one or 

user screen or a speech interface . more charging locations ; 
8. A non - transitory computer - readable medium storing determining a billing period associated with the cost of 

computer - executable instructions which when executed by electricity for the vehicle , wherein the billing period is 
one or more pro essors result in performing operations at least one month ; comprising : determine a predicted total charging cost for the vehicle determining a stored profile of earlier charging procedures 25 for at an end of a current billing period , the total for a vehicle at one or more charging locations ; charging cost for the vehicle for the current billing determining a cost of electricity used to charge the vehicle period including the cost of electricity used to charge during the earlier charging procedures at the one or the vehicle during the earlier charging procedures and more charging locations ; a predicted charging cost to charge the vehicle during determining a billing period associated with the cost of 30 one or more future charging procedures within the electricity for the vehicle , wherein the billing period is current billing period , wherein the total charging cost at least one month ; for the vehicle is also based on a stored profile of earlier determine a predicted total charging co for the vehicle journeys using the vehicle ; and for a current billing period , the total charging cost for 

the vehicle for the current billing period including the 35 displaying , on a user display device , information associ 
cost of electricity used to charge the vehicle during the ated with the predicted total charging cost . 
earlier charging procedures and a predicted charging 16. The method of claim 15 , wherein the one or more 
cost to charge the vehicle during one or more future charging locations include a domestic electricity connection 
charging procedures within the current billing period , at a home of a user . 
wherein the total charging cost for the vehicle is also 40 17. The method of claim 15 , wherein the billing period is 
based on a stored profile of earlier journeys using the one year , a half year , a quarter year , or a month . 
vehicle ; and 18. The method of claim 15 , wherein the one or more 

displaying , on a user display device , information associ charging locations includes a plurality of charging locations . 
ated with the total charging cost . 19. The method of claim 18 , wherein the earlier charging 9. The non - transitory computer - readable medium of claim 45 procedures and earlier journeys are given a greater weight 8 , wherein the one or more charging locations include a ing based on when they occurred in time . domestic electricity connection at a home of a user . 20. The method of claim 15 , wherein the vehicle is an 10. The non - transitory computer - readable medium of 

claim 8 , wherein the billing period is one year , a half electric or a hybrid electric vehicle . year , 
a quarter year , or a month . 


